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Topic 32 – Ultrasounds, cardiovascular
imaging
0271
Predictive factors and prognostic value of myocardial viability in car-
diac magnetic resonance imaging and impact of revascularization the-
rapy through 121 cases
Sanae Boulaamayl El Fatemi
CHU Avicenne, Cardiologie B, Rabat, Maroc
The purpose of this study is to evaluate predictive factor and the impact of
myocardial viability assessment by cardiac magnetic resonance imaging
(CMRI) and of revascularization therapy in 121 patients with coronary artery
disease (CAD). Between September 2009 and August 2014, we collected
121patients followed up for chronic ischemic heart disease or myocardial
infarction (MI). We conducted a descriptive study of echocardiographic and
CMRI data. Transmurality is analyzed semi-quantitatively. Alone were
considered viable segments having a transmurality less than 50%. Predictive
factors of myocardial viability in cardiac magnetic resonance imaging was
sought in univariate then multivariate analysis: only angina recurrences was
purveyor of presence of viability (p=0.02) and ventricular tachycardia
(p=0.001), apical thrombus (p=0,01), apical dyskinésia (p=0.02), restrictive
mitral flow (0.01), The left ventricular end-diastolic diameter>70mm
(p<0.0001) and ejection fraction <25% (p<0.0001) were in favor of lack of
viability. 46% of patients had a delayed contrast enhancement <50% showing
presence of myocardial viability, whose 41.6% in the suites of an MI and
58.4% with chronic ischemic LV dysfunction. 38% of patients underwent sur-
gical revascularization and angioplasty in 62%. After a mean follow-up of
approximately one year, we have 28% of disappearance of angina recurrences,
Heart failure requiring hospital admission is decreased in 36% and the LVEF
is improved between 5 and 15% in 22%. With the increase in the prevalence
of ischemic heart disease, myocardial hibernation research and prediction of
functional recovery after revascularization are important to clarify. CMRI
remains the gold standard for prognostic stratification.
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Right ventricular systolic strain evolution during peri-operative
management of congenital heart diseases
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Background: RV systolic strain evolution during peri-operative manage-
ment of congenital heart diseases (CHD) is unknown.
Methods: In this prospective study, RV peak systolic strain (PSS) was
measured using 2D speckle tracking echocardiography (Qlab10.0 software,
Philips) in 39 children undergoing surgery of a CHD (Median age: 17 months,
min 6 day-old, max 14.3 year-old). Three measures were performed the day
before surgery, few hours after the surgery and before discharge and compared
to conventional echocardiographic parameters of RV and left ventricular (LV)
function. The relationships between the evolution of RV-PSS, peri-operative
parameters and the type of CHD were assessed.
Results: Mean RV-PSS at baseline was –19.5±4.8. RV-PSS was moder-
ately correlated with the heart rate (r=0.49), the LV Tmad (r= –0.48), the
TAPSE (r= –0.54) and the tricuspid S’ wave (r= –0.44)(all p<0.05). RV-PSS
was decreased in cyanotic CHD (p<0.05), in children with congestive symp-
toms (p=0.01) and increased in ASD (p=0.02). RV-PSS was higher in RV
volume increased condition such as ASD than in RV pressure increased
condition such as Fallot tetralogy (p=0.006). RV-PSS decreased after surgery
(p<0.0001). Mean difference between pre- and post-operative RV-PSS was
7.5±4.4. The difference was correlated with initial RV-PSS (r= –0.80), the
weight (r=0.54), the ultrafiltration rate (r=0.43)(all p<0.05) but not with the
duration of aortic clamp, the duration of extracorporeal circulation, the tro-
ponin peak level nor the lactates peak level. A higher difference was associ-
ated with a shorter duration of mechanical ventilation (p=0.04) and a shorter
stay in intensive care unit (P=0.03). RV-PSS was better at discharge (median
6 days, p=0.0009) but remained lesser than at the initial exam (p<0.0001).
Conclusion: RV-PSS decrease after surgery of CHD. This decrease seems
mainly related to loading condition rather than to RV contractility given its
relationship with a faster post-operative evolution.
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Contribution of transthoracic echocardiography in chronic hemo-
dialysis
Hafdi Karim, Abdelaziz Hadadi, Salim Arous, Rachida Habbal
CHU Ibn Rochd, Cardiologie, Casablanca, Maroc
Introduction: Chronic renal failure is associated with a so-called uremic
cardiomyopathy, combining morphological abnormalities and ventricular sys-
tolic and diastolic cardiac dysfunction, found in 70 to 80% of hemodialysis
patients. The diagnosis of various cardiac abnormalities is an important step
to identify patients at high cardiovascular risk.
Objectives: Describe the different echocardiographic abnormalities in
hemodialysis patients and identify predictive echocardiographic parameters of
death in hemodialysis.
Methods: A retrospective study conducted on 92 patients undergoing
hemodialysis at dialysis center of UH Ibn Rochd of Casablanca, between Jan-
uary 2012 and May 2014. All patients underwent transthoracic echocardio-
graphic study.
Results: The average age of our population was 51.76 ± 14.85 years. It
was composed of 49 women and 43 men with a sex ratio of 0.88.The indeter-
minate nephropathy was the main etiology of CRF (35.9 %). The duration of
dialysis was on average 5.26 ± 4.34 years. In our population, 40.2 % had a
dilated LV, 33.7 % had systolic dysfunction and 12% had elevated filling
pressures. Fourteen percent of patients had pericardial effusion, 48.9 % had
valvular calcification, 16.3 % had aortic stenosis, 25% had PAH and 5.4 %
had systolic right ventricular dysfunction. In univariate analysis: Patients who
died were older (p = 0.03). They had a dilated left atrium (p = 0.02), a thicker
wall post (0.01), an E / Ea ratio higher (0.007), a dilated RV (0.04), an IVC
more dilated (p = 0.02) and a higher SPAP (p = 0.07). None of the surviving
patients had an E / Ea ratio> 15. In multivariate analysis, only the expansion
of the IVC patients receiving hemodialysis were identified as independent
parameter mortality (p = 0.029). 
Conclusion: Cardiac Doppler ultrasound has become not only a diagnostic
tool but also a means of evaluating the effectiveness of dialysis and prognosis
necessary for management of chronic hemodialysis.
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The study of diastolic function in chronic hemodialysis
Hafdi Karim, Youssef Jarmoune, Abdelaziz Hadadi, Rachida Habbal
CHU Ibn Rochd, Cardiologie, Casablanca, Maroc
Introduction: The left diastolic ventricular dysfunction was frequently
found in patients with chronic renal fealure. Abnormalities of diastolic func-
tion were detected in 50% to 60% of hemodialysis patients.
Objects: Describe the prevalence of abnormalities in left diastolic ventric-
ular function in our population and to identify predictors of this heart defect.
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Methods: A retrospective study on 92 patients treated with chronic hemo-
dialysis at dialysis center of UH of Ibn Rochd of Casablanca, between January
2012 and May 2014. All patients benefited from a transthoracic echocardio-
graphic study.
Results: The average of early transmitrale velocity (E) was 94.48±
25,24cm/s, the transmitrale velocity when atrial contraction (A) was 91.06
±24,52cm/s and the average of E/A ratio was 1.13 ± 0.43. In 43 cases
(46.7%), the ratio was between 1 and 2; in 44 cases (47.8%) was less than
1 and in 3 cases it was more than 2. The average of DTE was 214.54
±77,48ms. The average of IVRT was 93.57 ± 20,86ms. The abnormalities of
diastolic function were found in 60.8 % of cases, with relaxation disorder in
46.7 % of cases and a restrictive profile from 6.5% of cases. On DTI mode,
the average of (Ea) was 14, 23 ± 4,18cm/s and (Sa) was 16.86 ± 4,95cm/s.
The E/Ea ratio was 7.24 ± 2.81 on average. The report dAp – dAm was cal-
culated for patients with E / Ea ratio between 8 and 15. Filling pressures
were considered high in 11 cases (12%). Patients with high LV filling pres-
sure had reports E / Ea significantly higher than patients with normal LV
filling pressures. They had a dilated left atrium with a significantly higher
LAS.
Conclusion: Chronic hemodialysis patients represent a particular profile of
patients with variable volume expansion. Thus, a slight hyper- blood volume
may cause pulmonary congestion and acute pulmonary edema. On the other
hand, the ultrafiltration per- dialysis may induce a significant decrease in
filling pressures and cause hypotension.
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Echocardiography and right ventricular function: validation of func-
tional criteria compared to in-vivo and ex-vivo contractility parame-
ters
Amir Hodzic (1), Pierre Bobin (2), David Luu (3), Florence Lefebvre (2),
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Background: Right ventricular (RV) dysfunction is a major determinant of
long-term survival in congenital heart diseases. Early echocardiographic
detection of RV failure is mandatory, but recent parameters need to be vali-
dated.
Aims: Objectives were to: (1) validate standard and strain echocardio-
graphic parameters for evaluation of RV systolic function, compared to hemo-
dynamic parameters; (2) assess the accuracy of these parameters for early
detection of RV failure.
Methods: Combined RV overload as observed in repaired tetralogy of
Fallot was surgically reproduced in 2-month-old piglets (n=6). Age-matched
piglets were used as controls (n=4). RV function was evaluated at baseline and
4 months of follow-up by standard and strain echocardiographic parameters,
compared to hemodynamic (conductance catheter). Sarcomere shortening and
calcium transients were recorded in RV isolated myocytes (IonOptix).
Contractile reserve was assessed by in-vivo (dobutamine 5μg/kg) and ex-vivo
(isoprenaline 100nM) β-adrenergic stimulation.
Results: 4 months after surgery, hemodynamic RV ejection fraction
(FEVD) was significantly decreased (29.7% [26.2-34] vs 42.9% [40.7-48.6],
p<0.01), and inotropic responses to dobutamine were attenuated (contractile
reserve ΔEmax = 51% vs 193% for controls). On echocardiography FAC,
TAPSE, S’ peak and RV free wall longitudinal strain rate were significantly
decreased and correlated with FEVD. Strain rate and S’ peak were correlated
with ΔEmax (r=0.75 and 0.78, p<0.05). Isolated RV myocytes from operated
animals exhibited hypertrophy, decreased sarcomere shortening peak in
response to isporenaline (ΔL= 7.8 ± 2.8% vs 10.7 ± 2.9%, p<0.05), and
increased spontaneous calcium waves suggesting perturbations of calcium
homeostasis.
Conclusion: In this model, both standard and strain echocardiographic
parameters allowed the detection of early impairments of RV function and
cardiac reserve, which are associated with cardiac excitation-contraction cou-
pling alterations.
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Screening and risk factors of abdominal aortic calcifications in chro-
nic hemodialysis: contribution of lateral abdominal X-ray
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Background: Cardiovascular diseases are the first leading cause of mor-
bidity and mortality in chronic hemodialysis. Cardiovascular calcifications are
common in this population. The aim of our study was to determine the pre-
valence and risk factors of aortic abdominal calcifications (AAC) in a hemo-
dialysis center.
Methods: Cross-sectional study including 51 chronic hemodialysis (for
more than six months) who have been tested for AAC by lateral abdominal X-
ray with evaluation of risk factors from clinical and biological parameters by
SPSS statistical software.
Results: The AAC were found in 49% of cases with no sex predominance
and a mean age of 61.4 years. The most common nephropathy was diabetes.
A score> 6 concerned 44% of patients. Four aortic segments were involved in
24% of cases with a predilection for the posterior wall. Compared with the
group without CAA, patients with CAA were older (61 vs 55.6 years, P
0.002), had more cases of dyslipidemia (6 vs 2), ischemic heart disease (5 vs
1, P 0.038) and were older hemodialysis (107.4 vs 57.4 months, P 0.03). There
was no significant difference between the two groups regarding serum cal-
cium, phosphorus, hemoglobin or CRP. Multivariate analysis showed a signi-
ficant correlation between the presence of calcifications and advanced age and
dialysis duration.
Discussion: Our results demonstrate a high prevalence of abdominal aortic
calcification in hemodialysis. The advanced age and long duration in hemodi-
alysis are independent risk factors. Although calcium phosphate parameters
are not involved in our study, it is recognized that the use of low doses of cal-
cium carbonate, vitamin D and diet low in dairy products, and the use of non-
calcium chelating phosphorus could reduce the prevalence and progression of
these calcifications.
Conclusion: The lateral abdominal X-ray is a simple and reproducible tool
for the detection and monitoring of this complication in hemodialysis.
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Cardiovascular exploration integrated in International Mouse Pheno-
typing Consortium of new mutants for enhancer genes
Lahcen Elfertak
Institut Clinique de la Souris, Cardiovasculaire, Strasbourg, France
A primary goal of mouse research is its application to human patho-
physiology. Genetically engineered mouse model phenotyping has an
increasing pivotal role in bridging preclinical and clinical development.
Mouse Clinical Institute is involved in the International Mouse Phenotyping
Consortium (IMPC), which comprises major mouse genetic research institu-
tions. Its aim is to address the challenge of developing an encyclopedia of
mammalian genes function. After knockout generation, each mutant line
undergoes a standardized pipeline of high-throughput tests to identify devel-
opmental, anatomical, physiological, behavioral or potentially pathological
phenotypes in order to determine the function of every gene. In the last
2 years, we have generated and characterized 60 mutants for enhancer genes.
Some of them (NOL8, Yipf5, Setbp1, NTF5) have revealed interesting phe-
notypes regarding cardiovascular functions. E.g. NOL8 gene that encodes
the nuclear protein 8 plays a role in cell growth and regulation of gene
